Role of oxidative stress in high-glucose- and diabetes-induced increased expression of Gq/11α proteins and associated signaling in vascular smooth muscle cells.
We have recently shown that aortic vascular smooth muscle cells (VSMCs) from streptozotocin (STZ)-induced diabetic rats and A10 VSMCs exposed to high glucose exhibited increased levels of Gqα and PLCβ proteins. In the present study, we investigated whether the enhanced oxidative stress in hyperglycemia/diabetes contributes to the increased expression of the Gq/11α and PLCβ proteins and the associated signaling in VSMCs by using antioxidants. The levels of Gq/11α and PLCβ1/2 proteins, as determined by Western blotting, were significantly increased in A10 VSMCs exposed to high glucose and in aortic VSMCs from STZ-diabetic rats compared with control cells and were restored to control levels by antioxidants: apocynin, an NADPH oxidase inhibitor, and catalase, a scavenger of hydrogen peroxide. However, (111)Mn-tetrakis(benzoic acid porphyrin) and uric acid, scavengers of peroxynitrite, did not affect the high-glucose-induced enhanced levels of Gq/11α and PLCβ proteins in A10 cells. Furthermore, the levels of superoxide dismutase-1 (SOD-1) but not of SOD-2 protein were augmented by high glucose. In addition, high-glucose-induced endothelin-1-stimulated production of IP(3) was also restored toward control levels by catalase. These results suggest that hyperglycemia/diabetes-induced enhanced expression of Gq/11α and PLCβ proteins and signaling may be attributable to the enhanced oxidative stress due to augmented levels of H(2)O(2) and not to peroxynitrite.